between mice and human and that a similar triangular regulation network between gut microbiota, sex hormones, and lipid metabolism also exists in humans and may hold clues to understanding and treating type 1 diabetes and other autoimmune diseases such as rheumatoid arthritis and multiple sclerosis (which both have a strong female-to-male bias in middle age).
Outlook
Following the first gene catalogue for the human gut microbiome, a rapidly growing volume of research has suggested that bowel flora could be very helpful in curing diseases that still pose challenges. Beyond the obvious metabolism-linked diseases like diabetes, some researchers have also suspected the bowel to be involved in neurological conditions such as autism.
It is perhaps an unhelpful side effect of the modern knowledge about bacterial pathogens and hygiene that there are still large psychological barriers to be overcome. Systemic problems also reside in the ill-defined nature of microbiota transfusions and the lack of a route to commercialisation. The pharmaceutical industry will naturally only develop an interest in such faecal matters if there is reasonable hope of developing a preparation that can be patented, packaged, and sold at a profit.
Researchers generally don't have much patience for the yogurt industry's claims of providing 'friendly bacteria' for our bowels, as many crucial species are anaerobic and wouldn't survive administration via yogurt. Still, it does not appear completely impossible that a generic package with helpful bacteria for our bowels can be developed.
Still, the ancient cultures weren't entirely wrong about consulting intestines to find out about people's fate. It has been argued that prehistoric herders may in fact have come up with the practice in an attempt to find out about health problems in their herds by autopsy.
In any case, it now seems plausible that people's chances for a long and healthy life depend not only on their genes and general good luck, but also on the specific composition of the microbial communities in their guts.
Michael Gross is a science writer based at Oxford. He can be contacted via his web page at www.michaelgross.co.uk
Frugal fishing at hand
The European Union is on the cusp of major reforms to its fishing industry. First up on the agenda is a ban on fish discarding that is expected to be approved in June. But as Cyrus Martin reports, the solutions are complex, involving a combination of improved technology, better enforcement, and creative thinking.
In late February, the European Council of Ministers emerged from an overnight session with the news that they had finally reached an agreement on legislation to ban fish discards, the wasteful practice of throwing perfectly edible fish overboard. In recent years, it is estimated that 25% of the fish caught in EU waters, on average, are discarded, though this figure fluctuates widely depending on the species and fishery in question. Many of the fish heaved over the side are already dead or dying and benefit no one save the seagulls circling overhead. While clearly a priority, the proposed ban on fish discards is just one pillar of a much broader effort to reform the Common Fisheries Policy, which outlines the rules and regulations governing EU fisheries. Highlighting the need for reform, a recent report from the European Commission suggested that perhaps 75% of species in EU waters are overfished, and the Commission has put forward a range of proposals to both rescue fisheries that are in danger of collapse and promote sustainable fishing practices more generally.
EU policy makers have modeled their reforms on what are seen as successful management schemes elsewhere. The US approach in particular has served as a template with its comprehensive MagnusonStevens Fishery Conservation and Management Act, which in 2007 was overhauled in response to data suggesting overfishing in US waters. Part of the problem in the US was older, ineffective management schemes, such as approaches that dealt with the problem of overfishing by limiting the length of the fishing season, a window that could be adjusted based on the perceived health of fish stocks. This created a competitive situation among fishermen that led to greater fishing effort in the form of bigger boats and more sophisticated technology, a battle played out in popular television shows such as The Deadliest Catch. The end result of this marine arms race was and is overfishing, which in turn leads to even shorter fishing seasons, starting the cycle anew. Not only does fishing become unsustainable under this scheme but the consumer suffers as well, as the short but intense fishing season leads to unpredictable gluts of product on the market and unstable prices.
To address the issue of overfishing, one of the key provisions of the updated Magnuson-Stevens Act is to set fishing quotas on each species and mandate that such quotas are set with the goal of achieving the maximum sustainable yield from the fishery. In the past, the total allowable catch in the US was influenced heavily by interested parties, such as the fishermen and processors, leading to inflated quotas and overfishing. Critically, the total allowable catch under the current US system is determined based on scientific advice, a practice European reformers hope to reinforce with the new reforms. And to specifically address the issue of competition between fishermen, the MagnusonStevens Act encourages the use of catch-share systems, in which each fisherman is allotted an individual quota, allowing him/her to fish at their leisure.
Though quotas are seen as the way forward, when combined with other factors they ironically can lead to increased fish discarding. At the heart of the problem is the crude nature of industrial fishing itself, in which huge trawling nets are dragged across the ocean bottom, collecting both target and non-target species alike. Under traditional quota systems, a boat might only be able to legally land certain species of fish and, though economically valuable, other species would have to be thrown overboard. In the past, vessels would illegally bring these fish to the black market by conspiring with producers on shore. This problem recently plagued the Scottish mackerel fishery, and the fishery is rather unique in Europe in having been answerable to the law. As fisheries scientist Paul Fernandes explains, "This was probably commonplace up until approximately 2007, a year after several improvements in compliance were introduced, including enhanced satellite monitoring of fishing activity and the registration of sellers and buyers (effectively an audit trail) was introduced. Prior to that, from what we can gather from recent court cases, fishermen would simply land at times or places where they could avoid inspection or had schemes set up with the processors to avoid it". With new regulations in place, however, a brand new problem is introduced. With strict quotas now being effectively enforced and no way to legally land the catch, dead or dying fish are tossed over the side in significant quantities. To illustrate this point, Fernandes analysed data showing a dramatic increase in cod discarding in 2007 that accompanied the effective implementation of these new compliance measures in Scottish fisheries (Fernandes et al. (2011) . ICES J. Mar. Sci. 68, 1734 Sci. 68, -1742 . Fernandes goes on to point out that, in the light of this, the Scottish fishing industry went on to implement a range of innovative co-management measures to reduce discards, including the use of more selective gear.
To address the issue of discarding, the EU reformers have proposed a range of possible solutions. As in the case of the Scottish fleet, one obvious measure would be to fund and encourage the distribution of more selective fishing gear that would mitigate the problem of nontarget fish all together. Another key provision would be to introduce a more flexible quota system, in which boats could trade quota for different species that they unintentionally bring up in their nets. Also, it has been proposed that, in cases where fishermen do exceed their quota, they might still be able to legally land their catch but have their quotas reduced the following year. Of course, on top of all of these incentives to prevent wasteful practices must be a monitoring and enforcement system and, indeed, the reforms proposed include a range of options, such as more policing at sea and even video monitoring equipment on fishing vessels.
Unfortunately, flexible quota systems would not address another significant component of discarding -those species that lack a market. Here is where the solutions become particularly creative. Fernandes, for example, believes that it may be possible to create markets for previously unknown or unmarketable species by launching PR campaigns. One interesting example is the case of pollack, a whitefish traditionally believed to be inferior to cod. By rebranding the fish 'Colin', presumably a more appetizing name, and selling at a much lower price than cod, the Sainsbury supermarkets in the UK were able to help popularize this previously unpalatable species. And pollack has even curried the favor of celebrity chefs like Gordon Ramsay, no doubt helping to raise the profile of this fish in the consumer's mind.
The case of pollack is not an aberration. As Fernandes notes, "There are numerous examples of 'trash fish' becoming palatable, although the process can take time. Monkfish was commonly discarded in the early 80s but it now commands a high price and is currently more valuable to the Scottish fishery than all other demersal species except prawns and haddock. Prawns (Nephrops norvegicus) also used to be regarded as a low-value product. As for changing names, Orange Roughy was renamed from the less gastronomically appealing An ugly truth: Worldwide, huge quantities of dead or dying fish brought up in nets are thrown back into the sea. In the EU, the practice is expected to be outlawed in 2014 but implementation will require a range of solutions, including more selective quota systems that allow fishermen to bring non-target species to market, as well as more selective gear to help mitigate the problem itself. (Photo: iStockphoto.) 'Slimehead' after a US National Marine Fisheries Service (NMFS) program in the late 1970s identified this underutilized species and renamed them to make them more marketable." While part of the rise in esteem of these once lowly food items can be explained by the scarcity and expense of more popular seafood, no doubt brought on by overfishing, it seems clear that a clever PR campaign can help change the tide of consumer tastes.
For now, the Council of Ministers and the EU parliament must come to an agreement on the discard ban before it is passed into law. If all goes according to plan, a final agreement will be reached in June. But the February meeting of ministers saw a slightly watered-down version of the ban emerge that included exceptions for vessels fishing far offshore, a development which was at odds with the EU Commission's proposal of a total ban. Currently, a phased-in introduction of the discard ban can be expected, with a ban on discards of pelagic fish, such as herring and mackerel, going into effect at the beginning of 2014, and demersal species like cod and prawns starting in 2016.
